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(54) POLYMERIC PHOSPHOR AND POLYMERIC LUMINESCENT ELEMENT PREPARED BY 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a phosphor which 
exhibits a strong fluorescence by selecting a phosphor 
which has such characteristics that it state exhibits a 
fluorescence in the solid; the mol.wt. is in a specific 
range; it contains two kinds of repeating units; the ratio 
of the sum of the contents of the two kinds of repeating 
units to the total repeating units is a specified value or 
higher; and the ratio of the content of one kind of the 
two kinds of repeating units to the sum of the contents 
of the two kinds is in a specified range. 
SOLUTION: The number average mol.wt. in terms of 
polystyrene is 5 x 104-1 x 108. The two kinds of 
repeating units are represented by formulas I and II. The 
sum of the contents of repeating units represented by 
formulas I and II is 50 mol. % or higher, and the content 
of repeating units represented by formula I to the sum of 
the contents of repeating units represented by formulas 
I and II is 0.1-9 mol %. In the formulas Ar1 is an arylene 
group having 6-60 carbon atoms in the main chain or a 

divalent heterocyclic group having 4-60 carbon atoms in the main chain; (m) is an integer of 1- 
4; X is O or S; R3 is a 5-20C alkyl, or the like; (n) is 0 or 1; Ar2 is the same as Ar1; (k) is an 
integer of 1-4; and (I) is 0 or 1. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]It has fluorescence by a solid state and number average molecular weights of 

polystyrene conversion are 5x10 4 - 1x10 8 , As opposed to the sum total of a repeating unit 
which the sum total of this repeating unit is more than [ of all the repeating units ] 50 mol %, and 
is shown by formula (1) and a formula (2) including respectively a repeating unit shown by 
following formula (1) and a formula (2) one or more kinds, A polymeric fluorescent substance, 
wherein a repeating unit shown by a formula (1) is less than more than 0.1 mol %9 mol %. 
[Formula 1] 
(X R 3 ) 



(1) 

[Here, Ar 1 is an allylene group which the number of carbon atoms contained in a principal chain 

part becomes from six or more pieces [ 60 or less ], or a divalent heterocyclic compound group 
with which the number of carbon atoms contained in a principal chain part consists of four or 
more pieces [ 60 or less ]. When Ar 1 has two or more substituents, they may be the same and 

may differ, respectively, m is an integer of 1-4. X shows oxygen or sulfur. R 3 shows the basis 

chosen from the group which consists of the alkyl group of the carbon numbers 5-20, the aryl 
group of the carbon numbers 6-60, an arylated alkyl group of the carbon numbers 7-60, and a 
heterocyclic compound group of the carbon numbers 4-60. R 1 and R 2 show the basis chosen 

from the group which consists of hydrogen, the alkyl group of the carbon numbers 1 -20, the aryl 

group of the carbon numbers 6-60, a heterocyclic compound group of the carbon numbers 4-60, 

and a cyano group independently, respectively, n is 0 or 1. ] 

[Formula 2] 

^ k 
Re 



T 

— Ar 2 £cR 4 =CR 5 -J- 



....(2) 

[Here, Ar 2 is an allylene group which the number of carbon atoms contained in a principal chain 

part becomes from six or more pieces [ 60 or less ], or a divalent heterocyclic compound group 
with which the number of carbon atoms contained in a principal chain part consists of four or 
more pieces [ 60 or less ]. k is an integer of 1-4. R g shows the basis chosen from the group 

which consists of an alkyl group of the carbon numbers 5-20, and an arylated alkyl group of the 
carbon numbers 7-60. When Ar 2 has two or more substituents, they may be the same and may 

differ, respectively. R 3 and R 4 show the basis chosen from the group which consists of hydrogen, 
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the alkyl group of the carbon numbers 1 -20, the aryl group of the carbon numbers 6-60, a 
heterocyclic compound group of the carbon numbers 4-60, and a cyano group independently, 
respectively. I is 0 or 1 . ] 

[Claim 2]A polymers light emitting device, wherein the polymeric fluorescent substance 
according to claim 1 is contained in this luminous layer in a polymers light emitting device which 
has a luminous layer inter-electrode [ which consists of the anode and the negative pole of a 
couple transparent / at least one side / or translucent ]. 

[Claim 3]The polymers light emitting device according to claim 2 providing a layer which adjoins 
this electrode and contains a conductive polymer between at least one electrode and a luminous 
layer. 

[Claim 4]The polymers light emitting device according to claim 2 having adjoined this electrode 
and providing an insulating layer of 2 nm or less of thickness between at least one electrode and 
a luminous layer. 

[Claim 5]The polymers light emitting device according to any one of claims 2 to 4 providing a 
layer which adjoins this luminous layer and consists of an electron-transport-property compound 
between the negative pole and a luminous layer. 

[Claim 6]The polymers light emitting device according to any one of claims 2 to 4 providing a 
layer which adjoins this luminous layer and consists of an electron hole transportability 
compound between the anode and a luminous layer. 

[Claim 7]The polymers light emitting device according to any one of claims 2 to 4 providing a 
layer which adjoins this luminous layer and consists of an electron hole transportability 
compound between a layer which adjoins this luminous layer and consists of an electron- 
transport-property compound between the negative pole and a luminous layer, and the anode 
and a luminous layer. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polymers light emitting device (it may be 
hereafter called polymers LED.) which used a polymeric fluorescent substance and it. 
[0002] 

[Description of the Prior Art]Although the inorganic electroluminescent element (it may be 
hereafter called an inorganic EL element.) using the inorganic fluorescent substance as a 
luminescent material was used for displays, such as a source of sheet-like light as a back light, 
and a flat-panel display, for example, it needed exchange of high tension for making light emit. 
[0003]In recent years, organic fluorescent dye is made into a luminous layer, and the organic 
electroluminescence element (it may be hereafter called an organic EL device.) which has the 
two-layer structure which laminated this and the organic charge transport compound used for 
the photo conductor of electro photography, etc. is reported (JP.59-1 94393.A). Since an organic 
EL device has the feature that luminescence of many colors is obtained easily in addition to a 
low voltage drive and high-intensity, compared with an inorganic EL element, many trials are 
reported about element structure, organic fluorescent dye, and an organic charge transport 
compound. [L with a Japanese journal OBU applied physics (Jpn.J.Appl.Phys.) of volume [ 27th ] 
269 pages (1988)] **[The 65th volume of journal OBU applied physics (J. Appl.Phys.), 3610 
pages (1 989)] . 

[0004]Apart from the organic EL device using a low-molecular organic compound, about 
polymers LED using the luminescent material of the amount of polymers mainly. WO No. 9013148 
public presentation specification, JP,3-244630,A, applied physics Letters (Appl.Phys. Lett.) — the 
58th volume, It is proposed at 1982 pages (1991) etc., and in the example of WO No. 9013148 
public presentation specification. A soluble precursor is formed on an electrode and the poly (p- 
phenylenevinylene) (it may be hereafter called PPV.) thin film changed into conjugated system 
polymers being obtained and the element using it are indicated by heat-treating. 
[0005]The conjugated system polymers in which itself has the feature that it is meltable to a 
solvent and heat treatment is unnecessary are illustrated by JP,3-244630,A. applied physics 
Letters (Appl.Phys.Lett.) — polymers LED created also to the 58th volume and 1982 pages 
(1991) using a high polymer luminescent material and it meltable to a solvent is indicated. 
[0006]It is thought that polymers LED is advantageous to large-area-izing or low-cost-izing, and 
the membranous mechanical strength is also excellent as compared with the case where a low 
molecule fluorescent substance is vapor-deposited since it is polymers since it can produce an 
organic layer easily by spreading. 

[0007]As a polymeric fluorescent substance used for these polymers LED, conventionally, 
Besides the above-mentioned poly (p-phenylenevinylene), he is Polyful Oren (the 30th volume of 
Japanese journal OBU applied physics (Jpn.J.Appl.Phys.)). L1941 page (1991), a poly para- 
phenylene derivative (the 4th volume of advanced MATERIARUZU (Adv.Mater.), 36 pages (1992)), 
etc. are reported. Thus, in polymers LED, the polymeric fluorescent substance which has strong 
fluorescence was called for. 
[0008] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2009/01/30 



JP,2000-303066,A [DETAILED DESCRIPTION] 



2/1 7 ^— V 



[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the low 
voltage and highly efficient polymers LED which it is efficient and can be driven using the 
polymeric fluorescent substance which has strong fluorescence, and this polymeric fluorescent 
substance. 
[0009] 

[Means for Solving the Problem]As a result of seeing such a situation and examining it 
wholeheartedly, when a polymeric fluorescent substance including a specific repeating unit had 
especially strong fluorescence and moreover used this polymeric fluorescent substance, this 
invention persons found out that highly efficient low-voltage and polymers LED which it is 
efficient and can be driven was obtained, and resulted in this invention. 
[0010] Namely, this invention, [1]It has fluorescence by a solid state and number average 
molecular weights of polystyrene conversion are 5x10 4 - 1x10 8 , As opposed to the sum total of 
a repeating unit which the sum total of this repeating unit is more than [ of all the repeating 
units ] 50 mol %, and is shown by formula (1) and a formula (2) including respectively a repeating 
unit shown with a following formula (1) and a following formula (2) one or more kinds, A repeating 
unit shown by a formula (1) starts a polymeric fluorescent substance which is less than more 
than 0.1 mol %9 mol %. 
[0011] 
[Formula 3] 



m 



— Ar, ^-CR^CRa-^- 



(1) 

[Here, Ar 1 is an allylene group which the number of carbon atoms contained in a principal chain 

part becomes from six or more pieces [ 60 or less ], or a divalent heterocyclic compound group 
with which the number of carbon atoms contained in a principal chain part consists of four or 
more pieces [ 60 or less ]. When Ar 1 has two or more substituents, they may be the same and 

may differ, respectively, m is an integer of 1 -4. X shows oxygen or sulfur. R 3 shows the basis 

chosen from the group which consists of the alkyl group of the carbon numbers 5-20, the aryl 
group of the carbon numbers 6-60, an arylated alkyl group of the carbon numbers 7-60, and a 
heterocyclic compound group of the carbon numbers 4-60. R 1 and R 2 show the basis chosen 

from the group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl 

group of the carbon numbers 6-60, a heterocyclic compound group of the carbon numbers 4-60, 

and a cyano group independently, respectively, n is 0 or 1 . ] 

[0012] 

[Formula 4] 

^ k 
Re 



T 

— Ar 2 £-CR 4 =CR 5 -^- 



(2) 

[Here, Ar 2 is an allylene group which the number of carbon atoms contained in a principal chain 

part becomes from six or more pieces [ 60 or less ], or a divalent heterocyclic compound group 
with which the number of carbon atoms contained in a principal chain part consists of four or 
more pieces [ 60 or less ]. k is an integer of 1-4. R fi shows the basis chosen from the group 

which consists of an alkyl group of the carbon numbers 5-20, and an arylated alkyl group of the 
carbon numbers 7-60. When Ar 2 has two or more substituents, they may be the same and may 

differ, respectively. R~ and R 4 show the basis chosen from the group which consists of hydrogen, 
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the alkyl group of the carbon numbers 1 -20, the aryl group of the carbon numbers 6-60, a 
heterocyclic compound group of the carbon numbers 4-60, and a cyano group independently, 
respectively. I is 0 or 1 . ] 

This invention, [2]In the polymers light emitting device which has a luminous layer in inter- 
electrode [ which consists of the anode and the negative pole of a couple transparent / at least 
one side / or translucent ], the above-mentioned polymeric fluorescent substance is applied to 
the polymers light emitting device contained in this luminous layer. 
[0013] 

[Embodiment of the Invention] Hereafter, the polymeric fluorescent substance of this invention 
and polymers LED using it are explained in detail. The polymeric fluorescent substance of this 
invention has fluorescence by a solid state, and the number average molecular weights of 

polystyrene conversion are 5x10 4 - 1x10 8 , As opposed to the sum total of the repeating unit 
which the sum total of this repeating unit is more than [ of all the repeating units ] 50 mol %, and 
is shown by the formula (1) and a formula (2) including respectively the repeating unit shown by 
said formula (1) and a formula (2) one or more kinds, The repeating unit shown by a formula (1) is 
a polymeric fluorescent substance which is less than more than 0.1 mol %9 mol %. Although 
based also on the structure of a repeating unit, it is preferred that the repeating unit shown by a 
formula (1) is less than more than 0.2 mol %8 mol %. 

[0014]Ar 1 and Ar 2 are an allylene group which the number of carbon atoms contained in a 

principal chain part becomes from six or more pieces [ 60 or less ] independently, respectively, 
or a heterocyclic compound group with which the number of carbon atoms contained in a 
principal chain part consists of four or more pieces [ 60 or less ]. 

[0015]What is necessary is just to choose as Ar t and Ar 2 , so that the fluorescent characteristic 

of a polymeric fluorescent substance may not be spoiled, and the basis of the bivalence 
illustrated by the following-izing 5, ** 6, ** 7, and ** 8 as a concrete example is mentioned. 
[0016] 
[Formula 5] 
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R R 



RRRR RRRR RRRR 




[001 7] 
[Formula 6] 
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RRRRRR RRRR 




R R R R R R 




[0018] 
[Formula 7] 
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[0020]Here, in Ar^ although it is hydrogen or a substituent shown by -X-R 3 , R is chosen so that 
Ar 1 may have 1-4 substituents shown by -X-R 3 . In Ar 2 , although it is hydrogen or a substituent 
shown by R 6 , R is chosen so that Ar 2 may have 1 -4 substituents shown by Rg. In the above- 
mentioned example, although it has two or more R in one structural formula, they may be the 
same, may be different bases and are chosen independently, respectively. In order to improve 
the solubility to a solvent, it is preferred that there is little symmetry of the shape of a repeating 
unit including a substituent. 

[0021] Although X shows oxygen or sulfur, especially its oxygen is preferred. R 3 is a basis chosen 

from a group which consists of an alkyl group of the carbon numbers 5-20, an aryl group of the 
carbon numbers 6-60, an arylated alkyl group of the carbon numbers 7-60, and a heterocyclic 
compound group of the carbon numbers 4-60. 

[0022]As a concrete example, as an alkyl group of the carbon numbers 5-20, a pentyl group, a 
hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl group, a lauryl group, etc. are 
mentioned, and a pentyl group, a hexyl group, an octyl group, and a decyl group are preferred. 
[0023]As an aryl group of the carbon numbers 6-60, they are a phenyl group, C 1 - C 12 

alkoxyphenyl group (it is shown that C 1 - C 12 are the carbon numbers 1-12.). The following is 

also the same. C 1 - C 12 alkylphenyl group, 1-naphthyl group, 2-naphthyl group, etc. are 

illustrated, and C 1 - C 12 alkoxyphenyl group, C 1 - C 12 alkylphenyl group are preferred. 

[0024]As an arylated alkyl group of the carbon numbers 7-60, A phenylmethyl group, a 
phenylethyl group, a phenylpropyl group, Cj - a C 12 alkoxy phenylmethyl group, C 1 - a C 12 

alkoxy phenylethyl group, C 1 - a C 12 alkoxy phenylpropyl group, C, - C 12 alkyl phenylmethyl 

group, C 1 - C 12 alkyl phenylethyl group, C, - C 12 alkylphenyl propyl group, a naphthyl methyl 

group, They are illustrated by a naphthyl ethyl group, naphthyl propyl group, etc., and C 1 - a C 12 

alkoxy phenylmethyl group, C 1 -aC, 2 alkoxy phenylethyl group, C 1 - a C 12 alkoxy phenylpropyl 

group, C 1 - C 12 alkyl phenylmethyl group, C, - C 12 alkyl phenylethyl group, C 1 - C 12 alkylphenyl 

propyl group are preferred. 

[0025]As a heterocyclic compound group of the carbon numbers 4-60, a thienyl group, C 1 - C 12 
alkyl thienyl group, A pyrrolyl group, a furil group, a pyridyl group, C 1 - C 12 alkyl pyridyl group, 
etc. are illustrated, and a thienyl group, C 1 - C 12 alkyl thienyl group, a pyridyl group, C-| - C 12 
alkyl pyridyl group are preferred. 

[0026] Rg is a basis chosen from a group which consists of an alkyl group of the carbon numbers 
5-20, and an arylated alkyl group of the carbon numbers 7-60. 

[0027]As a concrete example, as an alkyl group of the carbon numbers 5-20, a pentyl group, a 
hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl group, a lauryl group, etc. are 
mentioned, and a pentyl group, a hexyl group, an octyl group, and a decyl group are preferred. 
[0028]As an arylated alkyl group of the carbon numbers 7-60, A phenylmethyl group, a 
phenylethyl group, a phenylpropyl group, C 1 - a C 12 alkoxy phenylmethyl group, C 1 - a C 12 

alkoxy phenylethyl group, C 1 - a C 12 alkoxy phenylpropyl group, C 1 - C 12 alkyl phenylmethyl 

group, C 1 - C 12 alkyl phenylethyl group, C 1 - C 12 alkylphenyl propyl group, a naphthyl methyl 

group. They are illustrated by a naphthyl ethyl group, naphthyl propyl group, etc., and C 1 - a C 12 

alkoxy phenylmethyl group, C 1 - a C 12 alkoxy phenylethyl group, C 1 - a C 12 alkoxy phenylpropyl 

group, C 1 - C 12 alkyl phenylmethyl group, C 1 - C 12 alkyl phenylethyl group, C 1 - C 12 alkylphenyl 

propyl group are preferred. 

[0029]In a substituent which contains an alkyl chain among examples of R, As an example when 
they being a straight chain, branching, annular either, or those combination, and not being a 
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straight chain, An isoamyl group, a 2-ethylhexyl group, a 3,7-dimethyloctyl group, a cyclohexyl 
group, 4-C 1 - C 12 alkyl cyclohexyl group, etc. are illustrated. In order to improve solubility to a 

solvent of a polymeric fluorescent substance, it is preferred that an alkyl chain which has annular 
or branching or more in one of substituents of Ar^ or Ar 2 is contained. 

[0030]In the above-mentioned formula (1), n is 0 or 1 and I is 0 or 1 in the above-mentioned 
formula (2). R 1 in the above-mentioned formula (1), R 2 and R 4 in the above-mentioned formula 

(2), and R 5 , A basis chosen from a group which consists of hydrogen, an alkyl group of the 

carbon numbers 1 -20, an aryl group of the carbon numbers 6-60, a heterocyclic compound group 

of the carbon numbers 4-60, and a cyano group independently, respectively is shown. 

[0031] When Rj, R 2 , R 4 , and R g describe a case where they are substituents other than hydrogen 

or a cyano group, as an alkyl group of the carbon numbers 1 -20, A methyl group, an ethyl group, 
a propyl group, a butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a 
nonyl group, a decyl group, a lauryl group, etc. are mentioned, and a methyl group, an ethyl group, 
a pentyl group, a hexyl group, a heptyl group, and an octyl group are preferred. 
[0032]As an aryl group of the carbon numbers 6-60, a phenyl group, C 1 - C 12 alkoxyphenyl 

group, C| - C 12 alkylphenyl group, 1-naphthyl group, 2-naphthyl group, etc. are illustrated, and a 

phenyl group, C, - C 12 alkylphenyl group are preferred. 

[0033]As a heterocyclic compound group of the carbon numbers 4-60, a thienyl group, C 1 - C 12 
alkyl thienyl group, A pyrrolyl group, a furil group, a pyridyl group, C 1 - C 12 alkyl pyridyl group, 
etc. are illustrated, and a thienyl group, C 1 - C 12 alkyl thienyl group, a pyridyl group, C 1 - C 12 
alkyl pyridyl group are preferred. 

[0034]As for an end group of a polymeric fluorescent substance, since a luminescent 
characteristic and a life when an element is used may fall if a polymerization activity group 
remains as it is, being protected by a stable basis is preferred. What has the conjugated bond 
which followed conjugate structure of a main chain is more preferred, for example, structure 
combined with an aryl group or a heterocyclic compound group via a vinylene group is illustrated. 
Specifically, a substituent of a statement, etc. are illustrated by ** 10 of JP,9-45478,A. 
[0035]As a synthetic method of this polymeric fluorescent substance, when it has a vinylene 
group in a main chain, a method of a statement is mentioned, for example to JP,5-202355,A. 
Namely, a polymerization by a Wittig reaction of a dialdehyde compound and a diphosphonium 
salt compound, As a divinyl compound and a dihalogen compound, or a polymerization by a vinyl 
halogenated compound independent Heck reaction, A polymerization by the Horner-Wadsworth- 
Emmons method of a dialdehyde compound and a JI phosphite compound, Methods, such as a 
polycondensation by the dehydrohalogenation method of a compound for having two halogenation 
methyl groups, a polycondensation by a sulfonium salinity solution of a compound which has two 
sulfonium bases, and a polymerization by a Knoevenagel reaction of a dialdehyde compound and 
a JIASETO nitryl compound, are illustrated. 

[0036]In not having a vinylene group in a main chain, For example, a method of polymerizing with 
oxidizers which polymerize by a Suzuki coupling reaction from an applicable monomer, such as a 
method and FeCI 3 , a method of carrying out oxidative polymerization electrochemically, or a 

method by disassembly of intermediate polymers which have a suitable leaving group is 
illustrated. 

[0037]This polymeric fluorescent substance is a range which spoils neither a fluorescent 
characteristic nor the charge transport characteristic, and may include repeating units other 
than a repeating unit shown by formula (1) and a formula (2). A repeating unit shown by formula 
(1) and a formula (2) and other repeating units may be connected in a unit of non-conjugate 
which has an ether group, an ester group, an amide group, an imido group, etc., and those 
disconjugation portions may be contained in a repeating unit. This polymeric fluorescent 
substance may be randomness, a block, or a graft copolymer, and may be polymers which have 
those interim structures, for example, a random copolymer which is tinged with block nature. 
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From a viewpoint of obtaining a polymeric fluorescent substance with a high quantum yield of 
fluorescence, a random copolymer, and a block or a graft copolymer which is tinged with block 
nature is more preferred than a perfect random copolymer. A main chain has branching, and it is 
contained also when there are three or more end pieces. 

[0038]Since luminescence from a thin film is used, that in which this polymeric fluorescent 
substance has fluorescence by a solid state is used suitably. As a good solvent to this polymeric 
fluorescent substance, chloroform, a methylene chloride, a dichloroethane, a tetrahydrofuran, 
toluene, xylene, mesitylene, a decalin, n-butylbenzene, etc. are illustrated. Although based also 
on structure and a molecular weight of a polymeric fluorescent substance, it can be made to 
usually dissolve in these solvents 0.1% of the weight or more. 

[0039]Molecular weights of this polymeric fluorescent substance are 5x10 4 - 1x10 8 in 
polystyrene conversion, and those degrees of polymerization change also with repeated 
structure or its rate, from a point of membrane formation nature — general — the total number 
of repeated structure — desirable — 20-10000 — further — desirable — 30-10000 — it is 50- 
5000 especially preferably. 

[0040]Since the purity affects a luminescent characteristic when using these polymeric 
fluorescent substances as a luminescent material of polymers LED, It is preferred to polymerize, 
after refining a monomer before a polymerization by methods, such as distillation, sublimation 
refining, and recrystallization, and it is preferred after composition to carry out purification 
processing of reprecipitation refining, judgment by chromatography, etc. 

[0041]Next, polymers LED of this invention is explained. In polymers LED which has a luminous 
layer in inter-electrode [ which consists of the anode and the negative pole of a couple 
transparent / at least one side / or translucent as a structure of polymers LED of this 
invention ], it is required to contain a polymeric fluorescent substance of this invention in this 
luminous layer. Between polymers LED, the anode, and a luminous layer which provided an 
electron transport layer between the negative pole and a luminous layer as polymers LED of this 
invention, Polymers LED etc. which provided an electron transport layer between polymers LED, 
the negative pole, and a luminous layer which provided an electron hole transporting bed, and 
provided an electron hole transporting bed in it between the anode and a luminous layer are 
mentioned. For example, specifically, the following structures of a-d are illustrated, 
a) The anode / luminous layer / negative pole b anode / electron hole transporting bed / 
luminous layer / negative pole c anode / luminous layer / electron transport layer / negative 
pole d anode / electron hole transporting bed / luminous layer / electron transport layer / 
negative pole (here, it is shown that each class adjoins and / is laminated.) It is below the same. 
[0042]A luminous layer is a layer which has a function which emits light, and is a layer in which 
an electron hole transporting bed has the function to convey an electron hole here, and an 
electron transport layer is a layer which has the function to convey an electron. An electron 
transport layer and an electron hole transporting bed are generically called a charge transport 
layer. A luminous layer, an electron hole transporting bed, and an electron transport layer may be 
used more than two-layer independently, respectively. 

[0043]Generally what has the function to improve electric charge injection efficiency from an 
electrode among charge transport layers which adjoined an electrode and were provided, and has 
the effect of dropping driver voltage of an element may be called especially an electric charge 
pouring layer (a hole injection layer, an electronic injection layer). 

[0044] Furthermore, for an improvement of improvement in adhesion with an electrode, and 
electric charge pouring from an electrode, an electrode may be adjoined, and the aforementioned 
electric charge pouring layer or an insulating layer of 2 nm or less of thickness may be provided, 
and a thin buffer layer may be inserted in an interface of a charge transport layer or a luminous 
layer for improvement in adhesion of an interface, mixed prevention, etc. About turn of a layer to 
laminate, a number, and thickness of each class, luminous efficiency and an element life can be 
taken into consideration, and it can use suitably. 

[0045]ln this invention, polymers LED which adjoined the negative pole and provided an electric 
charge pouring layer as polymers LED which provided an electric charge pouring layer (an 
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electronic injection layer, a hole injection layer), and polymers LED which adjoined the anode and 
provided an electric charge pouring layer are mentioned. For example, specifically, the following 
structures of e-p are mentioned. 

e) Anode / electric charge pouring layer / luminous layer / negative pole f anode / luminous 
layer / electric charge pouring layer / negative pole g anode / electric charge pouring layer / 
luminous layer / electric charge pouring layer / negative pole h anode / electric charge pouring 
layer / electron hole transporting bed / luminous layer / negative pole i anode / electron hole 
transporting bed / luminous layer / electric charge pouring layer / negative pole j anode / 
electric charge pouring layer / electron hole transporting bed / luminous layer/. Electric charge 
pouring layer / negative pole k anode / electric charge pouring layer / luminous layer / charge 
transport layer / negative pole I anode / luminous layer / electron transport layer / electric 
charge pouring layer / negative pole m anode / electric charge pouring layer / luminous layer / 
electron transport layer / electric charge pouring layer / negative pole n anode / electric charge 
pouring layer / electron hole transporting bed / luminous layer / charge transport layer / 
negative pole o anode / electron hole transporting bed/. A luminous layer / electron transport 
layer / electric charge pouring layer / negative pole p anode / electric charge pouring layer / 
electron hole transporting bed / luminous layer / electron transport layer / electric charge 
pouring layer / negative pole [0046]As a concrete example of an electric charge pouring layer, it 
is provided between a layer, and the anode and an electron hole transporting bed containing a 
conductive polymer. It is provided between a layer, and the negative pole and an electron 
transport layer containing material which has the ionization potential of a middle value of an 
anode material and a hole transporting material included in an electron hole transporting bed, and 
a layer containing material which has the electron affinity of a middle value of a cathode material 
and an electron transport material included in an electron transport layer are illustrated. 
[0047]In the case of an included layer, the above-mentioned electric charge pouring layer a 
conductive polymer electrical conductivity of this conductive polymer, It is preferred that more 
than 10 ~ 5 S/cm is below 10 3 , in order to make leakage current between emission pixels small, 
below 10 2 is [ more than 10 " 5 S/cm ] more preferred, and below 10 1 is [ more than 1 0 
5 S/cm ] still more preferred. Usually, in order for below 1 0 3 to carry out [ more than 1 0 ~ 
5 S/cm ] electrical conductivity of this conductive polymer, optimum dose of ion is doped to this 
conductive polymer. 

[0048]If a kind of ion to dope is a hole injection layer and they are an anion and an electronic 
injection layer, it is a cation. As an example of an anion, polystyrene sulfonate ion, alkylbenzene- 
sulfonic-acid ion, camphor sulfonic acid ion, etc. are illustrated, and a lithium ion, sodium ion, 
potassium ion, tetrabuthyl ammonium ion, etc. are illustrated as an example of a cation. As 
thickness of an electric charge pouring layer, it is 1 nm - 100 nm, for example, and 2 nm - 50 nm 
are preferred. 

[0049]What is necessary is just to choose suitably material used for an electric charge pouring 
layer by a relation with material of an electrode or an adjoining layer, Conductive polymers, such 
as poly aniline and its derivative, a polythiophene and its derivative, polyphenylene vinylene and 
its derivative, poly thienylene vinylene, and its derivative, metal phthalocyanines (copper 
phthalocyanine etc.), carbon, etc. are illustrated. 

[0050]An insulating layer of 2 nm or less of thickness has a function which makes electric charge 
pouring easy. As a material of the above-mentioned insulating layer, metal fluoride, a metallic 
oxide, an organic insulating material, etc. are mentioned. Polymers LED which adjoined the 
negative pole and provided an insulating layer of 2 nm or less of thickness as polymers LED 
which provided an insulating layer of 2 nm or less of thickness, and polymers LED which adjoined 
the anode and provided an insulating layer of 2 nm or less of thickness are mentioned. 
[0051]Concrete for example, structure of following q-ab is mentioned, 
q) The insulating layer / electron hole transporting bed / luminous layer / negative pole u 
anode / electron hole transporting bed / luminous layer of 2 nm or less of the insulating layer / 
negative pole t anode / thickness of 2 nm or less of the insulating layer / luminous layer / 
thickness of 2 nm or less of the insulating layer / negative pole s anode / thickness of 2 nm or 
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less of the insulating layer / luminous layer / negative pole r anode / luminous layer / thickness 
of 2 nm or less of the anode / thickness. 2 nm of the insulating layer / negative pole y anode / 
thickness of 2 nm or less of the insulating layer / luminous layer / electron transport layer / 
negative pole x anode / luminous layer / electron transport layer / thickness of 2 nm or less of 
the insulating layer / negative pole w anode / thickness of 2 nm or less of the insulating layer / 
electron hole transporting bed / luminous layer / thickness of 2 nm or less of the insulating 
layer / negative pole v anode / thickness of 2 nm or less of /thickness. Insulating-layer [ of 2 
nm or less of the insulating layer / negative pole ab anode / thickness of 2 nm or less of an 
insulating layer / electron hole transporting bed / luminous layer / electron transport layer / 
negative pole aa anode / electron hole transporting bed / luminous layer / electron transport 
layer / thickness of 2 nm or less of the insulating layer / negative pole z anode / thickness of 2 
nm or less of the following insulating layer / luminous layer / electron transport layer / 
thickness ]/. The insulating layer/negative pole of 2 nm or less of an electron hole transporting 
bed / luminous layer / electron transport layer / thickness [0052]By using a polymeric 
fluorescent substance of such organic solvent fusibility in the case of polymers LED creation, 
When what is necessary is just for after-spreading desiccation to have removed a solvent for 
this solution when membranes were formed from a solution and a charge transporting material 
and a luminescent material are mixed, same technique can be applied, and it is dramatically 
advantageous on manufacture. As a method for film deposition from a solution, a spin coat 
method, casting method, The applying methods, such as the micro gravure coating method, the 
gravure coating method, the bar coat method, the roll coat method, the wire bar coat method, a 
dip coating method, a spray coating method, screen printing, flexo print processes, offset 
printing, and the ink jet printing method, can be used. 

[0053]Although what is necessary is for an optimum value to change as thickness of a luminous 
layer with polymeric fluorescent substances to be used, and just to choose so that it may 
become driver voltage and a value with moderate luminous efficiency, for example from 1 nm, it 
is 1 micrometer, and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still more 
preferably. 

[0054]Mixed use of the luminescent materials for example, other than this polymeric fluorescent 
substance may be carried out at a luminous layer. A publicly known thing can be used as this 
luminescent material. In a low molecular weight compound, for example A naphthalene derivative, 
anthracene, or its derivative, Perylene or its derivative, a poly methine system, a xanthene 
series, a coumarin series, Coloring matter, such as a cyanine system, 8-hydroxyquinoline or a 
metal complex of the derivative, aromatic amine, a tetraphenylcyclopentadiene, its derivative, 
tetraphenylbutadiene, or its derivative can be used. 

[0055]Specifically, it is usable in publicly known things, such as what is indicated, for example in 
JP.57-51781.A and a 59-194393 gazette. 

[0056]When polymers LED of this invention has an electron hole transporting bed, as a hole 
transporting material used, A polyvinyl carbazole or its derivative, polysilane, or its derivative, A 
polysiloxane derivative, a pyrazoline derivative which have aromatic amine in a side chain, An 
arylamine derivative, a stilbene derivative, a triphenyl diamine derivative, Poly aniline or its 
derivative, a polythiophene or its derivative, poly (p-phenylenevinylene), its derivative, poly (2,5- 
thienylene vinylene), or its derivative is illustrated. 

[0057]As this hole transporting material, specifically JP,63-70257,A, What is indicated in a 63- 
175860 gazette, JP,2-135359,A, a 2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, 
and a 3-152184 gazette is illustrated. 

[0058]In these, as a hole transporting material used for an electron hole transporting bed, a 
polyvinyl carbazole or its derivative, A polysiloxane derivative which has an aromatic amine 
compound group in polysilane or its derivative, a side chain, or a main chain, Poly aniline or its 
derivative, a polythiophene, or its derivative, Polymers hole transporting materials, such as poly 
(p-phenylenevinylene), its derivative, poly (2,5-thienylene vinylene), or its derivative, are 
preferred, It is a polysiloxane derivative which has aromatic amine still more preferably in a 
polyvinyl carbazole or its derivative, polysilane or its derivative, a side chain, or a main chain. It is 
preferred to distribute a high polymer binder in the case of a low-molecular hole transporting 
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material, and to use for it. 

[0059]A polyvinyl carbazole or its derivative is obtained, for example from a vinyl monomer by 
cationic polymerization or a radical polymerization. 

[0060]As polysilane or its derivative, a compound given in the 89th volume of a chemical review 
(Chem.Rev.), 1359 pages (1989), and the British patent GB No. 2300196 public presentation 
specification etc. are illustrated. Although a synthesizing method can also use a method of a 
statement for these, especially the Kipping method is used suitably. 

[0061]That to which a polysiloxane or its derivative has the structure of the above-mentioned 
low molecule hole transporting material in a side chain or a main chain since there is almost no 
electron hole transportability in siloxane skeletal structure is used suitably. What has especially 
the aromatic amine of electron hole transportability in a side chain or a main chain is illustrated. 
[0062]Although there is no restriction in a method of membrane formation of an electron hole 
transporting bed, in a low molecule hole transporting material, a method by membrane formation 
from a mixed solution with a high polymer binder is illustrated. In a polymers hole transporting 
material, a method by membrane formation from a solution is illustrated. 

[0063]As a solvent used for membrane formation from a solution, if a hole transporting material 
is dissolved, there will be no restriction in particular. As this solvent, chlorine-based solvents, 
such as chloroform, a methylene chloride, and a dichloroethane, Ester solvent, such as ketone 
solvent, such as aromatic hydrocarbon system solvents, such as ether system solvents, such as 
a tetrahydrofuran, toluene, and xylene, acetone, and methyl ethyl ketone, ethyl acetate, butyl 
acetate, and ethyl Cellosolve acetate, is illustrated. 

[0064]As a method for film deposition from a solution, a spin coat method from a solution, 
casting method, The applying methods, such as the micro gravure coating method, the gravure 
coating method, the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, offset printing, 
and the ink jet printing method, can be used. 

[0065]What has absorption what does not check charge transport to a degree very much is 
preferred as a high polymer binder to mix, and not strong to visible light is used suitably. As this 
high polymer binder, polycarbonate, polyacrylate, polymethyl acrylate, polymethylmethacrylate, 
polystyrene, polyvinyl chloride, a polysiloxane, etc. are illustrated. 

[006 6] Although what is necessary is for an optimum value to change as thickness of an electron 
hole transporting bed with materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, thickness which a pinhole does not 
generate at least is required, and if not much thick, driver voltage of an element becomes high 
and is not preferred. Therefore, as thickness of this electron hole transporting bed, for example 
from 1 nm, it is 1 micrometer, and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still 
more preferably. 

[0067]In this invention, when polymers LED has an electron transport layer, a publicly known 
thing can be used as an electron transport material used, An oxadiazole derivative, anthra 
quinodimethane, or its derivative, Benzoquinone or its derivative, a naphthoquinone, or its 
derivative, A metal complex of anthraquinone or its derivative, tetracyano ANSURA 
quinodimethane or its derivative, a fluorenone derivative, diphenyldicyanoethylene or its 
derivative, a diphenoquinone derivative, 8-hydroxyquinoline, or its derivative, etc. are illustrated. 
[0068]Specifically, what is indicated in JP,63-70257,A, a 63-175860 gazette, JP,2-135359,A, a 
2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, and a 3-152184 gazette is illustrated. 

[0069]Among these An oxadiazole derivative, benzoquinone, or its derivative, A metal complex of 
anthraquinone, its derivative, 8-hydroxyquinoline, or its derivative is preferred, 2-(4-biphenylyl)- 
5-(4-t-buthylphenyl)-1,3,4-oxadiazole, benzoquinone, anthraquinone, and tris(eight quinolinol) 
aluminum are still more preferred. 

[0070]As a method of forming an electron transport layer, a method according [ a method by 
membrane formation from a vacuum deposition method, a solution, or a molten state from 
powder ] to a solution or membrane formation from a molten state with a polymers electron 
transport material is illustrated with a low molecule electron transport material, respectively. A 
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high polymer binder may be used together at the time of membrane formation from a solution or 
a molten state. 

[0071] As a solvent used for membrane formation from a solution, if an electron transport 
material and/or a high polymer binder are dissolved, there will be no restriction in particular. As 
this solvent, chlorine-based solvents, such as chloroform, a methylene chloride, and a 
dichloroethane, Ester solvent, such as ketone solvent, such as aromatic hydrocarbon system 
solvents, such as ether system solvents, such as a tetrahydrofuran, toluene, and xylene, 
acetone, and methyl ethyl ketone, ethyl acetate, butyl acetate, and ethyl Cellosolve acetate, is 
illustrated. 

[0072]As a method for film deposition from a solution or a molten state, A spin coat method, 
casting method, the micro gravure coating method, the gravure coating method, The applying 
methods, such as the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, offset printing, 
and the ink jet printing method, can be used. 

[0073]What has absorption what does not check charge transport to a degree very much is 
preferred as a high polymer binder to mix, and not strong to visible light is used suitably. As this 
high polymer binder, poly (N-vinylcarbazole), poly aniline, or its derivative, A polythiophene or its 
derivative, poly (p-phenylenevinylene), or its derivative, Poly (2,5-thienylene vinylene) or its 
derivative, polycarbonate, polyacrylate, polymethyl acrylate, polymethylmethacrylate, polystyrene, 
polyvinyl chloride, or a polysiloxane is illustrated. 

[0074]Although what is necessary is for an optimum value to change as thickness of an electron 
transport layer with materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, thickness which a pinhole does not 
generate at least is required, and if not much thick, driver voltage of an element becomes high 
and is not preferred. Therefore, as thickness of this electron transport layer, for example from 1 
nm, it is 1 micrometer, and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still more 
preferably. 

[0075]The substrate which forms polymers LED of this invention can form an electrode, a 
luminous layer can be applied, and glass, a plastic, a high polymer film, a silicon substrate, etc. 
should just be illustrated. It is preferred that an electrode opposite in the case of an opaque 
substrate is transparent or translucent. 

[0076]In this invention, although it is preferred that the anode side is transparent or translucent, 
as a material of this anode, a conductive metal oxide film, a translucent metal thin film, etc. are 
used. Films (NESA etc.) specifically created using electrically conductive glass which consists of 
indium tin oxide (ITO), a zinc oxide (ZnO), tin oxide (Sn0 2 ), etc., gold and platinum, silver, copper, 

etc. are used, and ITO, ZnO, and Sn0 2 are preferred. As a manufacturing method, a vacuum 

deposition method, sputtering process, the ion plating method, plating, etc. are mentioned. 
Organic transparent conducting films, such as poly aniline or its derivative, a polythiophene, or 
its derivative, may be used as this anode. 

[0077]As a material of the negative pole used by polymers LED of this invention, a small material 
of a work function is preferred. For example, aluminum, indium, magnesium, calcium, lithium, A 
magnesium silver alloy, a magnesium indium alloy, a magnesium aluminum alloy, An indium silver 
alloy, a lithium aluminum alloy, a lithium Magnesium alloy, a lithium indium alloy, a calcium 
aluminum alloy, graphite, or intercalated graphite is used. 

[0078]As a manufacturing method of the negative pole, a vacuum deposition method, sputtering 
process, the laminating method that bonds a metal thin film by thermo-compression, etc. are 
used. It may equip with a protective layer which protects this polymers LED after negative pole 
production. In order to use this polymers LED stably over a long period of time and to protect an 
element from the exterior, it is preferred to equip with a protective layer and/or a protective 
cover. 

[0079]As this protective layer, a high molecular compound, a metallic oxide, metal fluoride, 
metallic boride, etc. can be used. As a protective cover, a glass plate, a plastic sheet which 
performed low coefficient-of-water-permeability processing to the surface, etc. can be used, 
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and a method of pasting this covering together to an element substrate and sealing it by thermal 
effect resin or photo-curing resin, is used suitably. If space is maintained using a spacer, it is 
easy to prevent an element getting damaged. If inertness gas like nitrogen or argon is enclosed 
with this space, oxidation of the negative pole can be prevented and it will become easy by 
installing driers, such as barium oxide, in this space further to control that moisture to which it 
stuck by a manufacturing process gives a damage to an element. It is [ among these ] preferred 
to take any one or more policies. 

[0080]What is necessary is just to arrange so that the anodes and the negative poles of surface 
state may overlap in order to obtain an element of surface state using polymers LED of this 
invention. What is necessary is just to form in pattern state an electrode of either one of a 
method of installing a mask which provided a window of pattern state in the surface of a light 
emitting device of said surface state, a method of forming an organic layer of a nonluminescent 
part extremely thickly, and making it nonluminescent substantially, the anode or the negative 
pole and both, in order to obtain luminescence of pattern state. What is necessary is just to 
arrange so that the anode and the negative pole may be formed in stripe shape and it may 
intersect perpendicularly in order [ both ] to consider it as a dot-matrix element. A partial 
colored presentation and a multicolor display are attained by distinguishing by different color a 
polymeric fluorescent substance in which the luminescent color of two or more kinds differs 
with. 
[0081] 

[Example]Hereafter, in order to explain this invention still in detail, an example is shown, but this 
invention is not limited to these. Here, about the number average molecular weight, the number 
average molecular weight of polystyrene conversion was calculated with gel permeation 
chromatography (GPC) by using chloroform as a solvent. 

The bromine methylation thing 2g and the 2-methoxy- 5 of example 1 Composition of polymeric 
fluorescent substance 1> p-(2-ethylhexyl) toluene -(2-ethylhexyloxy)- 0.067 g of p- 
xylenedichloride is dissolved in 350 g of dry 1,4-dioxane, After carrying out bubbling and 
deaerating with nitrogen for 15 minutes, temperature up of the reaction solution was carried out 
to 95 **. The solution of 20 g of t-BUROKISHI potassium 1.4g / dry 1,4-dioxane was dropped at 
this solution in 5 minutes. After carrying out temperature up of this solution to 97 ** 
furthermore, the solution of 15 g of t-BUROKISHI potassium 1.2g / dry 1,4-dioxane was 
dropped. It was made to react at 98 ** then for 2 hours. It cooled at 50 ** after the reaction, 
and the mixed liquor of acetic acid/1, 4-dioxane was added, and it neutralized. It poured in after 
cooling radiationally to a room temperature into the ion exchange water which stirred this 
reaction mixture. Next, the ** exception carried out precipitate which deposited and methanol 
washed. Reduced pressure drying of this was carried out, and the polymer 0.3g was obtained. 
Next, this was dissolved in the tetrahydrofuran, this was poured out into methanol and 
reprecipitation refining was carried out. After washing this precipitate by ethanol, reduced 
pressure drying was carried out and the polymeric fluorescent substance 1 was obtained. 
[0082]The number average molecular weight of polystyrene conversion of this polymeric 

fluorescent substance 1 was 6.4x10 4 . About the structure of this polymeric fluorescent 
substance 1 , the spectrum equivalent to about 92:8 copolymer of 2-methyl-5-(2-ethylhexyl)-p- 
phenylenevinylene and 2-methoxy-5-(2-ethylhexyloxy)-p-phenylenevinyiene was acquired by 

^-NMR. [0083]In 2.44 g of example 2 <composition of polymeric fluorescent substance 2> 2,5- 
dioctyl- p-xylylene dibromide, and the liquid which dissolved 0.13 g of 2 methoxy 5-(2- 
ethylhexyloxy) p-xylylene dichloride in 1 50 g of xylene. After the liquid which dissolved the tert- 
butoxypotassium 3.36g in THF30g was dropped at a room temperature, it was made to react at a 
room temperature succeedingly for 7 hours. Next, this reaction mixture was poured out into 
methanol containing 1.8 ml of glacial acetic acid, it was crowded, and the generated red 
precipitate was filtered and collected. 

[0084]Next, washing, then ethanol / ion-exchange-water mixed solvent repeated and washed 
this precipitate by ethanol, and, finally it washed by ethanol. Reduced pressure drying of this was 
carried out, and the polymer 1.5g was obtained. Next, this polymer was dissolved in chloroform. 
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This polymer solution was poured out into methanol, and reprecipitation refining was crowded 
and carried out. After collecting precipitate, reduced pressure drying of this was carried out, and 
the polymeric fluorescent substance 2 was obtained. 

[0085]The number average molecular weight of polystyrene conversion of this polymeric 

fluorescent substance 2 was 4.0x10 5 . About the structure of this polymeric fluorescent 

substance 2, the spectrum which is alike by 1 H-NMR and is equivalent to about 96:4 copolymer 
of 2,5-dioctyl- p-phenylenevinylene and 2-methoxy-5-(2-ethylhexyloxy)-p-phenylenevinylene 
more was acquired. [0086] 2.44 g of example 3 Composition of polymeric fluorescent substance 
3> 2,5-dioctyl p-xylylene dibromide and 0.21 g of 2 methoxy 5-(2-ethylhexyloxy) p-xylylene 
dichloride are dissolved in 300 g of dry 1 ,4-dioxane, After carrying out bubbling and deaerating 
with nitrogen for 15 minutes, temperature up of the reaction solution was carried out to 90 **. 
The solution of 20 g of t-BUROKISHI potassium 1.4g / dry 1,4-dioxane was dropped at this 
solution in 5 minutes. After carrying out temperature up of this solution to 97 ** furthermore, 
the solution of 15 g of t-BUROKISHI potassium 1.2g / dry 1,4-dioxane was dropped. It was made 
to react at 95 ** then for 3 hours. It cooled at 50 ** after the reaction, and the mixed liquor of 
acetic acid/1 ,4-dioxane was added, and it neutralized. It poured in after cooling radiationally to a 
room temperature into the ion exchange water which stirred this reaction mixture. Next, the ** 
exception carried out precipitate which deposited and it washed by ethanol. Reduced pressure 
drying of this was carried out, and the polymer l.lg was obtained. Next, after dissolving this in 
chloroform, this was poured out into methanol and reprecipitation refining was carried out. After 
washing this precipitate by ethanol, reduced pressure drying was carried out and the polymeric 
fluorescent substance 3 was obtained. 

[0087]The number average molecular weight of polystyrene conversion of this polymeric 
fluorescent substance 3 was 3.6x1 0 5 . About the structure of this polymeric fluorescent 
substance 3, the spectrum equivalent to about 92:8 copolymer of 2,5-dioctyl- p- 
phenylenevinylene and 2-methoxy-5-(2-ethylhexyloxy)-p-phenylenevinylene was acquired by 

1 H-NMR. [0088]In the liquid which dissolved in 150 g of xylene, 2.44 g of example 4 Composition 
of polymeric fluorescent substance 4> 2,5-dioctyl p-xylylene dibromide, and 0.17 g of 2,5- 
dioctyloxy-p-xylylene dichloride. After the liquid which dissolved the tert-butoxypotassium 3.36g 
in THF30g was dropped at a room temperature, it was made to react at a room temperature 
succeedingly for 7 hours. Next, this reaction mixture was poured out into methanol containing 1.8 
ml of glacial acetic acid, it was crowded, and the generated red precipitate was filtered and 
collected. Next, washing, then ethanol / ion-exchange-water mixed solvent repeated and washed 
this precipitate by ethanol, and, finally it washed by ethanol. Reduced pressure drying of this was 
carried out, and the polymer 1 .3g was obtained. Next, this polymer was dissolved in chloroform. 
This polymer solution was poured out into methanol, and reprecipitation refining was crowded 
and carried out. After collecting precipitate, reduced pressure drying of this was carried out, and 
the polymeric fluorescent substance 4 was obtained. 

[0089]The number average molecular weight of polystyrene conversion of this polymeric 

fluorescent substance 4 was 4.0x1 0 5 . About the structure of this polymeric fluorescent 
substance 4, the spectrum equivalent to about 96:4 copolymer of 2,5-dioctyl- p- 

phenylenevinylene and 2 and 5-dioctyloxy p-phenylenevinylene was acquired by ^-NMR. 
[0090]In the solution which dissolved in THF300g, 3.32 g of comparative example 1 Composition 
of polymeric fluorescent substance 5> 2-methoxy 5-(2-ethylhexyloxy) p-xylylene dichloride. 
After the liquid which dissolved the tert-butoxypotassium 6.72g in THF30g was dropped at a 
room temperature, it was made to react at a room temperature succeedingly for 7 hours. Next, 
this reaction mixture was poured out into methanol containing 3.5 ml of glacial acetic acid, it was 
crowded, and the generated red precipitate was filtered and collected. Next, washing, then 
ethanol / ion-exchange-water mixed solvent repeated and washed this precipitate by ethanol, 
and, finally it washed by ethanol. Reduced pressure drying of this was carried out, and the 
polymer 1.3g was obtained. Next, this polymer was dissolved in toluene. This polymer solution 
was poured out into methanol, and reprecipitation refining was crowded and carried out. After 
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collecting precipitate, reduced pressure drying of this was carried out, and the polymeric 
fluorescent substance 5 was obtained. 

[0091]The number average molecular weight of polystyrene conversion of this polymeric 
fluorescent substance 5 was 9.9x10 4 . About the structure of this polymeric fluorescent 
substance 5, the spectrum equivalent to poly (2-methoxy-5-(2-ECHIERU hexyloxy)-p- 

phenylenevinylene) was acquired by ^-NMR. 

[0092]In 2.44 g of comparative example 2 <composition of polymeric fluorescent substance 6> 
2,5-dioctyl p-xylylene dibromide, and the liquid which dissolved 1 .66 g of 2 methoxy 5-(2- 
ethylhexyloxy) p-xylylene dichloride in 100 g of xylene. After the liquid which dissolved the tert- 
butoxypotassium 6.72g in THF30g was dropped at a room temperature, it was made to react at a 
room temperature succeedingly for 7 hours. Next, this reaction mixture was poured out into 
methanol containing 3.5 ml of glacial acetic acid, it was crowded, and the generated red 
precipitate was filtered and collected. Next, washing, then ethanol / ion-exchange-water mixed 
solvent repeated and washed this precipitate by ethanol, and, finally it washed by ethanol. 
Reduced pressure drying of this was carried out, and the polymer 1.7g was obtained. Next, this 
polymer was dissolved in chloroform. This polymer solution was poured out into methanol, and 
reprecipitation refining was crowded and carried out. After collecting precipitate, reduced 
pressure drying of this was carried out, and the polymeric fluorescent substance 6 was obtained. 

[0093]The number average molecular weight of polystyrene conversion of this polymeric 
fluorescent substance 6 was 6.0x10 5 . About the structure of this polymeric fluorescent 
substance 6, the spectrum equivalent to about 50:50 copolymer of 2,5-dioctyl- p- 
phenylenevinylene and 2-methoxy-5-(2-ethylhexyloxy)-p-phenylenevinylene was acquired by 

1 H-NMR. 

[0094] Example 5 <measurement of absorption-spectrum and fluorescence spectrum> polymeric 
fluorescent substances 1-6 were able to be dissolved in chloroform. The spin coat of the 
chloroform fluid was carried out on the quartz plate the 0.1%, and the thin film of the polymer 
was created. The ultraviolet and visible absorption spectrum and fluorescence spectrum of this 
thin film were measured using recording spectrophotometer UV365 (made by Shimadzu), and the 
spectrophotofluorometer 850 (made by Hitachi), respectively. In each polymeric fluorescent 
substance, it asked for fluorescence intensity (relative value) by taking a wave number along a 
horizontal axis, plotting a fluorescence spectrum when it excites at 410 nm on it, determining 
area, and breaking by the absorbance in 410 nm. The polymeric fluorescent substances 1-4 of 
Examples 1 -4 had fluorescence stronger than the polymeric fluorescent substances 5-6 of the 
comparative examples 1-2 as shown in Table 1. 
[Table 1] 







(am) 








5 5 4 


1. 2 3 


mmm2 




5 4 6 


1. 5 7 






5 4 8 


1.4 1 


3IJ£#J4 




5 5 4 


1. 19 






5 8 S 


0. 2 9 






5 7 S 


0. 5 1 



[0095]The 0.4wt% chloroform fluid of the polymeric fluorescent substance 1 was used for the 
glass substrate which attached the ITO film by a thickness of 150 nm by Example 6 <creation 
[ of an element ], and evaluation> sputtering technique, and membranes were formed by a 
thickness of 100 nm with the spin coat. After drying this at 80 ** under decompression for 1 
hour, as the negative pole, subsequently 25 nm of aluminum [ 40 nm of ] was vapor-deposited 
for calcium, and polymers LED was produced. All the degrees of vacuum at the time of vacuum 

evaporation were 1 - 8x10 _6 Torr(s). By impressing voltage to the obtained element, the EL 
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luminescence from the polymeric fluorescent substance 1 was obtained. Luminous efficiency was 

3.3 cd/A. 

[0096] 

[Effect of the Invention]The polymeric fluorescent substance which has a specific repeating unit 
of this invention has strong fluorescence. 

It can use conveniently as polymers LED or coloring matter for laser. 

Polymers LED using this polymeric fluorescent substance is a low voltage and high luminous 
efficiency. Therefore, this polymers LED can be preferably used for devices, such as curved 
surface shape as a back light, the source of sheet-like light and the display device of a segment 
type, and a flat-panel display of a dot matrix. 



[Translation done.] 
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J^_k 1 0 ^Tffe 5 r i tfS£f 4 L- < , 3SftW5ff R8<o y 
-^«)5l*/h$<-tSfc*ttt, 1 0"*S/cm£Uil 
0 ! E*Ttf5.1:>3#*L<. 10^S/cmSl±10'KT 

Sri o- 5 s/cm&Lti o 3 j^t t-tzizm^ mrnm 

[0 04 8] K-^-rS-Y^-VcoaStt, lEOfeAJn? 
T~y>r^<Dmb Ltli, *Ky 

?J§<omW-b LTtt, #l;it±*l nm~l 0 Onmffc 
•9, 2nm-5 0nm4«U\ 

[0049] «^taAetfflv^5^^s•t±, ss^ps-r 



#!) ?a:^uyt:"=i/yt;j;t;*Bii(|:, #y^ 

[0 0 50] BD¥ 2 n mWTW^It/f teffit&A&^S- 

ff£>*L3„ Jg)¥2 nm^Troffi^S^tSttfclS^LE 
DiLTtt, l^ffilC|»Sbr^/i;2 nmHToffiii?: 
iattfcS^LED, |®^CP^LTIi)f:2 nmKT« 

%mm*m-ffc<mttT- l e d # mif t^So 

[0 0 5 1] A&BtlCIfi, #IJxJ±\ jy.T<75q)~ab) tf> 

q) mm/mm2 nr&^T<ommm/%%m/WM 

r) W/KI/IIS2 nmKTfflfiii/ii 

s ) mm/mm 2 n xntx^^imM/^m/wm- 2 n 

t ) Wm/WM- 2 n mKATW^&S/ETLtilillg/'^J'if; 

m/mm 
a/is* 

my mm 2 n m ^T©^s/i»ffi 

w) mm/wm.2 nm^xr^mm/m^m/m^w^ 

m/wm 

x) ^m/mftm/n^mmm/wmznrnWTnwM 
m/wm 

m/wm 2 n m^rroieif s/isffi 

z) S&H/KJ* 2 n m«T»^!^S/IE7LtiiElJl/^* 

aa) mm/iE^mmm/mKm/m*mmm/wm-2ri 

ab) |^ffi/Biff 2nm^TK)^SS/IE?L^S/«Jfc 

m/n^mmm/wm-2 nmKT©«ii/ii 

[0 0 5 2] iS^LEDffr&rolst, rttfero*-«i§ 

=J— n— hife, V 

his, ^^y->-TOJ& 7k^ywife myi' 

[0 0 5 3] ^3tS«>SD¥i b-C(±, fflv^ift^lib'fc 
J: o Tftia^s^/j; V) , ffigiSEE t ^^^J*^SSJS 



(10) 



#IH 2000-303066 



1 u mX'h'O. IX (4 2 nm~5 0 0 nmX* 1 ), 
$ h (-£?* L < (4 5 n m~ 2 0 0 n mt*5„ 
[0 0 5 4] ISJtSCWx.fi^ia^^ff^WIg* 

^wfiif^ T^h7-fe^t>u<(4^cDK^^ ^<y 

4fcf4Tf97i=/l^*i^y-<bL<i4*<73 

[00 5 5] JW£«Jfc(4, #lx.i4«fJBg 57-5178 
l-5§\ |S)5 9- 1 9 4 3 9 3^S(C|E«$tbrv^5t. 

[0 0 5 6] ^WM^MftT'LEDfrJEimmm&ll-f 

z>Wr&, mm ztiZjEimmnm-k L-m, xKyt-^/v- 

#/W^y*— U< (4*»i|j»fr, #y L< (4 

T~v>"bi.<fe : ?:com%H£. ^y^*7^^tb<(4 

frOffiWfc^ *fc(4#y (2, 

[0057] *^i-(4, miEummumt l-c &m 

Bg 63-70257 -5§-<kf8, B6 3-1 7 5 8 6 0 

#BB¥ 2-135359 132-13536 
1 -§-<k$g, 112-209988 ^kfg, 11 3 - 3 7 9 9 
2^», R3- 1 5 2 1 8 4-^<k3ftfc!E*c£*lT^5 

[0058] ^*iib<n$>x\ jEnmmm^m^^iEimi 

mfc, *?y ^7^L<f4*Wt§aiEft:, ffiWfcL<(4± 

#y r=y v%u<i4-?-©^ft:, *!)ft7i> 
fcu<(4^©p^, #y (p-7=^w>tr=i^^) 

>fc,L.<{4*<75fNS#:, *fc(4*?y (2, 5-^=V>- 
fnl^) % L < (4^coR*Sft:^CiS^IE?L«iil«-fi- 
L < , £ (c#f ife b < !4tf? y f'=;v*;w< y*-/P 
<bL<!4*<DfNS&, #y->'7>'fcU<i4^:©^^ 
««f> U < (43E^(^*J^T 5 # y is u 

[0059] *e y tr— yiot^w^y— /wt> u< (4*<d^^ 

(4, #11 x. (4* fc*— yl^e y 7> <b 77 9^*" S 7i i4 9 

[0060] SP-^ytK i4*Ci^^ i LT (4, 
trSijj/U- U\f=u~ (Ch em. Rev. ) ^8 9#, 
1 35 91 (198 9m , 5?i#fFG B 2 3 0 0 1 9 



[00 6 1] #y ->B=3r-y-yfc L< (4*»f5>S#:(4, ~> 
B drf - >-#fe#5t(C(4E?L«iM14^S (5 fc A, ifft VvzrC, 
ffii]^*fct43£^(c_h|Efg^-f-IE?L$ilM#i|6l-(»«ffiSr*-r 

5 >-^ffiM*fc(4±^(c^-f-S t»^J*$H5„ 

[0062] jEK^&mnffcmnjjm'umtets:^^, 
w£i-iETimmfAx\-i, wx^-^4>-?~ho->m&m 

xMMW&xte, mmfrb(Df£m^£ zjjmtmyF&n 

So 

[oo6 3] mm-ib<D^.m\cm^^^t lt(4, e 
mmmt^x, -^on 

[0 0 6 4] ^^^^K^ifei: UT(4, ^«*>P>© 

— hffi, P-Yr— ^— =— hife, ^ 

[0 0 6 5] j&^-f-SiS^^W^— i: b-C(4, «it 

— *?y fi-jvTf y i/— !Ku^f^?#iJ!/ 
[0066] iEimm.m<Dwm-k Lri4, fflv>5ttft: 

t*S4 5fcS#i-rtbf44v^s, ^;fe< ttfy*-/i^ 

TUSrelB^lfJf^ LTf4, CTx:i4l nm^fe 1 (imT* 
0, |iftL<li2nm~500nmT-fc!) 1 * bfcSf* 
U< (45 nm~2 0 0 nmt*5, 
[0 0 6 7] #38W-*5^-C, B^LEDiSt^Sl 

m*^irz>wr&, mm^nzm^mum-tvx^js^i 

<Dh<0&W3X-%^ 5f^f-v'Ty— 7L-^fr, 7VF7 

=¥/v ? ^^y"{>u<i4^rrop^^ -<y-y>y>fcL< 
f4*(D^*«c s +7 h#/yfc L<(4*©pjSft:, ry 

h7*/>"t>U<(4^rfl)^^, Th7y7/7^7 
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[0 0 6 8] *ffl|:tt, #PJBg 63-70257 
$8, IH163-17586 #81*2-1 3 5 3 

5 9 -f^&U H2-1 35 3 6 1 ^£$8, M 2 - 2 0 9 
9 8 8 -3^$^ H33-37992 -^<&#, |W 3 - 1 5 2 
1 8 4-§-^ffi(C|E«c^^-CV^>b»^^$tLS 0 

[0 0 6 91 tWi>7^- /l^afffc, 

f4*ro^«H*ro^JB«gfl£*s**U<, 2- (4-f7i 
= -5- (4- t -T'f/l-?!^) -1, 3, 

0* lv\, 

[0070] mrFMm.m<Dtfmmt ltw, 

(4, ffi^^^-&fffflbTfc±V\ 

[0071] mmfrb<Di$mcmi<'-5Mt£t u-ct*, « 

rf=f->v^ ^fiv^ivy iv-fr-fr— \.%<r>^-?* s r frWfe 

[0 0 7 2] mmta-mm^m^bco^m^mt l-c 

(4, *fc!V=i— hjsfc, ^-^tV ^7£, 
[0 0 7 3] mfeS-^W^'M^F—k LTf4, 

ytL<ii-t©PI«: 1 tfy ( P -7x=wyt*=i/ 

» t>L<t±W«^f* *?y (2, 5-^3i=Wt? 

= tL<[««ii#, tf?y#-#^-K #y 
7^yv-h, ^yy^r^yi — k #y^f;M 
:?yyw— K sKy^i^ jKyifrfbf^K *fct4 

*?y VndMf^*^a509*£ft5<, 
[0 0 7 4] m-f-^iSSo^JPi: LT(4, fflV^WPR' 



t f£ 5 4 5 Hi>SiR-f-;}xi4 4 v ^ < £ bfv*— 

ftti^WJIISi: L"C (4, #!x.i4l nmi>?i 1 #mt* 
t>, 0iL<li2nm~5OOnmT?iit)> £&C#f* 
L< (45 nm~2 0 Onmt'fcS, 
[0 0 7 5] *fgP^©iS^-fLEDSr^-t5SW4, 

mm^Mi.. %5%m*mri-fz>~ tas-c-t stores 

*Uf4<, Mili#7^, -fy^f-y^, 
SLV\, 

[0 0 7 6] ^ISeqidiBV^-C, ^H«SJSBJ^fc(4^jS 

s-eibs: i^w*Lv^s, mmmnttmtvxn, m 

S„ Aft*Jf-f4, i^v 5 ^^ - • ^-^-i' F (IT 
O) , mtMSS (ZnO) N mtX* (SnOj 
P>*5*«1t^9^SrffiV^f^$tLfc)g (NESA4 
t") ^, 6^ ^ ^^SfflV^iX. I TO, Zn 
O, SnO:»*U\ iWk^mt LTi4, 

*rW&&m-f*bfr%>o SUflstL-c, jj<yr=y 
[0077] ^wooMft+LEDxm^^mmcotfn 

tutli, tt*M«(75/h^v^**i4W*Lv\ 0Hx.fi, 
^, y^->A, -^^v-!7^-»a-^ -v^^^A- 
^i?V£.-m&&^ yf7A-7^5=7A-&t, y?" 

7A- T^^^A-a^fe, y^'>i»--Y^v j '7^-g-^ 

777^ vmmt&mmm^btv&v 
[0078] mm<nftmi>mk lt«4, * 

-f-Sffi:ttSSr^L-CVN-Cfc4V\ KS^LEDlrft 

»f-, ffi:»S*340 ! /'4fc:i4ff:^*^-$r^-fSri: 
AW*LV\ 

[00 7 9] SffiKSi LXf4, mm-^-ib-Sifa. &m,M 
f#5„ 4fc, ffi^^-i LCf4, *Bfe: 

— y— srfflv^-c^w^^H-nfi, m7-mmo<<D%® 
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[0 0 8 0] ^H^roig^LED^fflV^-CBfiCi^T 

IBS-rWiJ;i.\ ^-c^R<£>3§3fc&»5fcfc(r 
(4, HuIEffi^W^it^oSSic/^— ^w-g&Kft 

[0 0 8 1] 

[*ifc#!I] *^PJ^§e>icp|ffl}cBisJt-5fcfet 
- (GPC) ^itJJKjJX^U-^gyfro^sptK^*^ 

*iMi 

YjvxL^-cDrfxij^^^MYMQi g t 2-y h^v'— 5- 

(2 -if-zV^JfJ/;!/^^ -p-^f->Vyi>?BP 
K0. 067gi5:til, 4-^t*t^3 5 0 gt 

i 5^-W^xv^'y ^uftmufcSL ®S 

AUWl. 4g/Sil, 4-v > *^^2 0 gtD^ 
?$&r 5 ^tiT bfc 0 $ 6, (ci r 9 7 -C(c:#?a L 

it&. t-^pjf->*ywi. 2g/tii, 

5 gW@?gSr)STUfc 0 ^rco44 9 8t;f2 

4 - v ? ^-^r*>'«m-&?SSr*nx.-C4 I ?P Lfc, S?fi(cSc^ 
@L rcDS)S?«Sr*W i Lfc-r3f->'^»7R'fi(ci)ig'r^ 

t£„ mz&aiisitttm&zMu ^ f / -/vx-mw-i^ 

-Ci5fc?*Lfc@L Mffi^L-C, it?5H4£3tf£ 1 £#fc 
[0 0 8 2] KiS^-^Ttftc 1 <o# y xfvytlSot 
¥*9^St4, 6. 4xio't*ofc, i^ft^^Tt 
ftci OTflKt(;:-o^-ti4. 'H-NMRtiO, 2-y-^ 
^- 5 - (2 — cngvi^afvvi') - p -^^nuvtr^ 

^i2-^F^->-5- (2 -aifvl"^ ^iXA-^df 
v") -p-7i= U>"tf=l/>-<D;fitl9 2 : SCD&m&W- 

[0 0 8 3] 3§»I2 



v'JV^B? F2. 44gt2^ F^5- (2 

— zn^/W^ iX/V;^-;/) p — V y Vr/v?:? P7^ K 
0 . 13gi Z^-isUi/ 1 5 0 g CiDSUfcjS^ tert 
-7*h*->*U^3. 3 6 gSrTHF 3 0 g(d?g$?L 

[0 0 8 4] ^id, r©«tiesr^^y— zi'-cfflc^-, 

^A^^Lfco r.©a^f^f&&y ^/-/Mtu;^^ 

[0 0 8 5] Si<0^ibfc{£2ro#y ^fwyftlrot 
¥*&4^*(4. 4. 0X10 5 -Cfeofc 0 ^iSS^mjt 
^2.<0|f|jt^-OV^f4, 'H-NMR-CtJ; t), 2, 5 
-\?7>r?1-/V--p-7 *-=-^^}£~U>b 2—J h^-> 
-5- (2-3i^/^^->/l'^-= 3 f'» — p-y^ — Uts 
t'=u^c75f59 6 : 4 roifeltg-ffcici^ h/l- 

[0086] mm&i 3 

<i«^- ; F^7tft:3ro-g-)5g;>2 > 5-7t^f^-p-Jf 
•/!J^v ! 7*bU*2. 4 4 g t 2^ h^->— 5- (2 

— ;t'7vw^# ~>/W^-^f-» p — *c*s y VS*/2 n K 
0. 2lgiSrfaSll, 4-v ; ^-^f-y-^3 0 O gir^fif 

u 1 s^^re^y >-y\s®m.L.-fc&, Ri&mm 

!>ai. 4g/SSi, 4-mtv2 o groigffiS- 
5 ^T-iT Lfco S (- r 9 7 °C(ci#?fi Ufc 

t--7"n^r->7>y >7A1. 2g/?ll, 4-v 5 * 

p B iHfS$-&fc 0 . sts^ 5oic(;i^spu mm/i, 4 

[0 0 8 7] SS^-T-«7tfr3»*y X=f- 
¥^^*f4, 3. 6 X 1 O'ffcofc. ISS^^Tt 
ftc3<D«3t}toV^-t(4, 'H-NMR(ClJ;l9, 2, 5- 

-^f;i'-p-7i=i/yK , = i'yt2-^ h^-v- 

5- (2 -^^/P^-^riy/P^-^r-» -p-7i = ^" 
~U><Dffi9 2 : 8 05*S^fctSai-5^'<^ h/^ 

[0 0 8 8] *S«5J4 
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<S54H^3fc{fc 4 2, S-v^gVw-p-df- 
-> y uy-^n ? K2. 4 4 g i 2 , 5 - *y-frt? =f-)Vir 
^r'>p-=3r->y W^P7^ K0. 1 7 g i & * U 
yi50g fd^UfcteC tert-^ b^rv-* U <7-£> 
3. 36gSrTHF30g Lfcf&Sr, SfiT?lT 

<£>KJtSf£$\ 8ml ^-g-tf^^y— iv^xc^z 

*#*r.^ £j£Lfc#£,cDi±is:£\ ^iaur, hurl 
fc„ r»«^x^;-;Km SB^r, p^ 

1. 3g£#fc„ iWr, rfflI^§^DP*;UJi,l^ 
Htt:W»Ufc 0 StSSrlSIitZUfcm, r^MEEtaSLT 

[0089] m^9s^ikimA(Di$.y *^^sm.<rm 

Wtf^Stt, 4. OX 1 0 s -Cfcofc 0 ^R^m^t 
fMrolSitdol^Tf*, 'H-NMRtiD, 2, 5- 
i^-?5Vl'- p — r^^l^t^ U^t 2, 5— v 8 ^:? 
^U^-^i/— p— 7 3i = U^tf^I^VC0^9 6 : 4(Dife 

[0 0 9 0] J±,KE01J 1 
<iS5H^&*fr5GD-g-J5£>2-y. (2-^ 
^/^df-->/P^-^r-» p -=>r-> y U>W P7-f K3. 
32g£THF30 Ogtii»Ufc«fc, tert-7" h 
dr-;/#y>7A6. 7 2 gSrTHF 3 0 g tj§«?LfdS 

SBtfTLfci, ?l#^V^^?fi-C"7B#|KS^$ 
ifrfc. rwKfKfS^r, 7kS^3. 5ml£-aijy 

ggv^r, ^^y-zwy-Y^-^^ii-g-^-^s^iiSL 

Sfcit-U ni^y— ^-casjf-Lfco -n&M/±§£ 

fr*, BitSStt. itJK&|l]J|5tLfc&, ~^*W± 

[0 0 9 1] Si«^^Jt^5(D^y ^I^ilJfLOiSc 
WtfH^Stt, 9. 9 x i o 4 -cfeofc 0 i^W^'i:* 
^5CDfll)t(doV>-Ctt, 'H-NMRfrj;*), sKU (2 
-yh=¥->-5- (2-xfi^3t-y/l/t#y) -p 



-7 ^~]/>¥~U» IdfS^i-Z)?.^? hM^&hfl 
[0092] tktSECT 2 

<«^T-M7tft:6ro^>2 > 5-v^^9Vl— p-^r 

yDvy^di F2. 4 4 g t 2 y b=¥->— 5 - (2 
— ^^vw^ar^y/i^-ariy) p — ^r-v y u =74 K 

1 . 66gi ~> 1 0 0 g Cljfftf tert 
-7*h^y*y)A6. 7 2g^THF3 0gKiit 

s?a-T??iSTL.fcm, 5i£jR^Tfi?fi-r*7B3fBi,5: 

SifcffiSlLfc,, i*K£laJiIXLfc^ £. 

[0093] mnft?'i&y£fc6<D#!) x=?-u>mw-(Dm 

6. 0X10 s T*ofc„ l^^H^* 
6CD#3tidOl/NTi4, 'H-NMRti 9 , 2, 5- 

■y^f^-p-7i=yyh^i/yt2-^ v^->- 

5- (2 -^^/W^^/l^^V") -p-7a=^tT 
— 1/^«*>I5 0 : 5 OOjtM-g-^fctia-^S^^^ h/l' 

[0 0 9 4] *§ft0jl 5 

ft: 1 ~ 6 }4, d r i/J5T?# fc 0 

f£fHJV3 6 5 (SaSSf^rSi) , ^7t^3t3tStf8 5 
^«Ci3V^-C, 4 10 nmX-m&Vfcmnl&ytX^? 

1 0 n m-eropJbfcJt-e«5 r 1 1 .t t> , m*;?SiJS mtt 

m) Sr**fc„ ^l^Lfct*5»5, *»Jl~4©i^ 

ft^mttf* 1 ~ 4 tmm 1 ~ 2 cK^m*;ft 5 ~ 
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